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ture. From tlie fact that e 1 enters into the investigation at aU it | 
is evident that this is only an approximation to the true distribu- j 
tion. In acc >rdance with this Mr. Stoney has shown con- j 
clusively that in a compressed Crookes’s layer the number of j 
molecules moving parallel to the direction of the transference of 
heat is greater than the number of th-»se moving in any direction 
normal to ir, so that the expression Clausius derived from his 
assumption cannot be considered as expressing the who*e state 
of affairs. 

It is remarkable that to this order the expression for the pres¬ 
sure on any plane is Lhe sa ne, but Clausius gives another term 
in his expression for t «e pressure on a pla >e normal to the direc¬ 
tion oi transfer nee of heat to which he attaches, indeed, only 
an indefinite coefficient because it >s of the order e 1 , and he was 
purpos ly neglecting qurntit es of thit or ler. He alignt have 
prophesied, however, from the exist uce of such a term that at 
d is ranees com pa able with e a force would be manifested such as 
Mr. Crookes has since discovered. Now this e is by defin tion 
a quantity of ihrt order oi the length of the mean path between 
successive encounters, and hence these terms, varying with e l 
would became of importance at distances comparable with, the 
length of this mean path. 

I believe, then, that I have shown that neither Clausius nor 
Clerk Maxwell have considered the case in dispute bet ween Mr 
Stoney and Mr. Osborne Reynolds, and thufc as far as their 
investigations bear upon it they tend very much to strengthen 
Mr. Sidney’s ca-e. I have also shown that Clausius was on the 
point ol anticipating both Crookes’s fore- and Mr. Stoney’s 
explanation of it. Geo, Fras, Fitzgerald 

Trinity College, Dublin 

Prof, Eimer on the Nervous System of Medusae 

Some of your readers may remember that a few months ago I 
published in Nature an abstract of a lecture which I had 
delivered at the RoyaL Institution on “ The Evolution of Nerves. 3 ’ 
In this lecture I mainly treated of my recent researches on the 
nervous system of Medusa ; and stated, among other things, that 
I was the first to publish the observation concerning the para¬ 
lysing effect of removing the margins of nect icalyces. 1 Within 
the las-t few days, however, I have received a communication 
from Prof, Eimer, ot Tubingen, informing me that he has the 
right to claim priority as regards the publishing of this observation. 

I therefore send you this note in order that I may rectify the 
injustice which I previously did to Dr. Eimer in your columns. 

The facts of the case are simply thei-e : Dr. Eimer made his 
observation a few months later than I made mine ; but, as he 
communicated his observation within a few weeks after he had 
made it to the Physikalisch-medicinischen GeselLchaft zu Wurz¬ 
burg, his publication preceded mine. He has therefore the right 
to claim priority as regards this observation, and also as regards 
some further physiological experiments by which he followed it 
up—all of which I have been careful to detail in my Royal 
Society publications. 

So much in justice to Dr, Eimer. In justice to myself I must 
now explain that, although, since the publication of my Croonian 
lecture in 1875* I have been aware that Dr. Eimer’s work was 
independent of mine, it is only within the last few days I 
have learned from him that the publication of his work was prior 
to mine. The reason of the ambiguity on this head is explained 
in a newly-pub ished memoir by Dr. Eimer, where it is stated 
that his previous memoir, having been published in the Wiirz * 
burg Verkandlungen without its proper title-page, the initials 
ii d. (“this year ”), which occur in the paper itself, refer, 
not to the date on the volume, but to the year preceding. My 
prolonged ignorance concerning Dr. Elmer’s claim to priority, 
has, therefore, not been due to any fault on my part; and as in 
all my previous publications on this subject I have spoken of 
Dr. Eimer’s work as subsequent to my own, I may here add 
that I think the fact of his having been so long in acquainting 
me with tbe true standing of the case, displays a laudable spirit 
of indifference on his part to the matter of mere priority. 

George J. Romanes 

18, Cornwall Terrace, Regent’s Park, N. W, 


Mr. Crookes and Eva Fay 

After Mr. Cooper’s courteous explanation which appeared 
in last week’s Nature (p. 183), I gladly exonerate him from 
blame. 

■ ^ rst Published this obs.rvatioain a note to Nature, which appeared 
tn November, 1874. 


j To the publication of my letter in the Banner oj Light, if 
j Mr. Cooper thought it likely to' do Eva Fay any good, I have 
| no ground of complaint ; but what I did, and do now, protest 
1 against, is the unau'horised publication of a lithographed fac¬ 
simile of my letter m such a manner, anl wi'h such surroundings, 
as to leave no doubt that the intention was to throw discredit on 
my testimony as a trustworthy experimentalist. 

I am glad to find that Mr. Coop r was no party to this breach 
of etiquette, and I willingly v\ i« h fraw any expressions in my 
letter ui Nature (voL xviii, p. 43) which may appear to reflect 
on him. 

As a fitting climax to this controversy, may I request you to 
pub ish the subjoined le ter from Eva Fay, which appeared in 
the Banner of Li^ht for December 22 last? 

London, January 7 William CROOKES 

“To the Editor of the Banner of Light , Boston, U.S., 
December 22 

“I WISH to state a few facts in reference to an article in your 
paper of December 8, referring to myself, in a letter of Mr. 
Crookes on Dr. Carpenter’s attack. 

“ First, it is untrue that Mr. Crookes gave me a letter speak¬ 
ing of the spiritu distic nature of iny m nn ! e>taiions, and referring 
to Fellows of the Roval Society. The only letter, to in* know¬ 
ledge, that Mr. Crookes ever wrote regarding my m±«liutnship 
(wuh the exception of the one written t > Mr. Cooper) appeared 
in the London Daily Telegraph , and other journals, March II, 

1875. 

‘•Second, in reply to Dr. Cupenter’s statement that an offer 
was made by my managers in vlay, 1875. of an equivalent sum 
of money for me to ‘expose the whole .iffaii,’ I will now say 
to Dr. Carpenter, as I did to my managers, I have nothing to 
expose. 

“ I am in receipt of a letter, dated November iS, 1877, asking 
me if I will fix a price to visit England under the title of 
an 1 Expcsee,’ and show how I am supposed to have hoodwinked 
members of the Royal Society. 

“ My reply was as follows :—‘ As poor as I am, and as clever 
as I am supposed to be by Dr. Carpenter and others, I am 
obliged to decline your tempting proposition to replenish my 
exchequer by attempting impossibilities. I sincerely hope to be 
able to maintain myself and child in a more honourable occu¬ 
pation.’ “Annie Eva Fay 

“Akron, Ohio, December 10, 1S77” 

Volcanic Phenomena in Borneo 

Mr. Wallace, in his work on the “ Geographical Distribu¬ 
tion of Animals,” has the remark that no volcano, active or 
extinct , is known to exist within the area of the island of Borneo, 
notwithstanding that it is almost environed by a volcanic belt in 
full activity at a short distance. In fact, it seems to be generally 
understood that this vast island now represents, and has con¬ 
tinued to represent for long past time, a perfeedy quiescent area 
in so far as manifestations of subterranean energies are concerned. 
This view is doubtless strictly correct in regard to the existence 
of any volcanic vent which is now in action, or which has been 
so within the historical period; but it would be erroneous to 
deduce from it, as seems natural to do at first sight, the inference 
that the area is one of entire quiescence, or that it has been so 
free from volcanic action in any but the most recent times. 

Speaking solely with reference to the north-west district, it 
may be observed that shocks of earthquake have been recorded 
more than once by credible witnesses during late years, viz., one 
in June, 1874, a second in June, 1876, and two more in July, 

1876. These were recorded the first m Sidong, the three others 
in Sarawak. According to native testimony, slight shocks are 
by no means rare, and a severe one is particularly held in 
remembrance, which took place seventy or eighty years ago, and 
was accompanied by “ a rain of ashes.” Seismometrical obser¬ 
vation would probably show that they are very frequent. These 
shocks seem to indicate that the island is directly affected by the 
proximity of the volcanic band above referred to. 

As for the period of time preceding the historical epoch, there 
are not wanting signs that this part of Borneo was the theatre of 
a display of considerable volcanic energy, and it has yet to be 
shown that its date of activity was anterior to the deposition of 
the sandstone conglomerate formation of the country, which is, 
with the exception of very recent deposits, the most modern of 
the stratified rocks of this part of the island, it having been 
assigned—I know not with how much truth—to a later tertiary 
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date on the evidence of the plant-remains found in the coal- 
seams which are associated with it. 

Owing to the difficulty of determining questions of relative 
superposition in a country so densely clothed with vegeta¬ 
tion, and to the insignificant depth of the sections, natural 
and artificial, which are accessible, coupled with the re¬ 
markably -disturbed condition of lar^e tracts of the sedi¬ 
mentary rocks—it is not possible to define at present the 
relations of the igneous to the sedimentary rocks of the 
district. Nevertheless, such evidence as I have myself been able 
to collect goes to support the hypothesis that the last outbreak of 
volcanic activity was posterior in date to all but the more modem 
deposits of shales, clays, river*gravels, &c., or, in other words, 
that it preceded more or less immediately, the last submergence 
of north-west Borneo—though separated from that submergence 
by a long interval, and possibly being the concomitant of an 
antecedent elevation of the land. 

The traces of this outbreak remain in the existence of thermal 
springs, two at least of which occur in association with hills of 
trappean and basaltic rocks ; the country in many parts is dotted 
with lulls of basalt, columnar basalt, and felspathic porphyries, 
and in the intervening lowlands is seamed with dykes of porphy* 
ritic, hornblendic, and siliceous rocks ; the sedimentary strata are 
greatly disturbed when the igneous rocks occur, being often 
upheaved at high angles and much plicated, and locally the 
sandstones and shales have been metamorphosed ; whilst masses 
of a volcanic-conglomerate (?) are occasionally met with* 

Philippine Islands, September 37 A. H. Everett 

New Form of Telephone 

Having had the pleasure of listening to Mr. Preece and Prof, 
Graham Bell explaining that most wo 1 derful invention, the 
telephone, at the late meeting of the British Association in 
Plymouth, I endeavoured to obtain the instrument for my own 
use, and was ultimately successful. 

It soon struck me that if the disc or diaphragm whose vlbra- 
tion causes the induced current in the coil of copper wire must 
be a magnetic substance, and not simply a conductor, then if I 
could succeed in getting an electro-magnet to vibrate in a similar 
manner ir might be possible to get as powerful a sound. 

With this object in view a coil of insulated copper wire was 
fastened to a card, as shown in Fig. 1, 





The wire used was No. 38 cotton»GOvered, and ifc was sewed 
to the card with thread. 

The iron disc was taken out of one of the telephones, and the 
coil-diaphragm put in its place through which a current was 
passed from a single Bunsen cell. On making connection with 
the other telephone, talking, singing, and whistling were heard 
distinctly at both. 

Various coils have since been tried both with thicker and also 
thinner wire, but as yet the results have not been as good as 
when the iron d-sc is used. 

When two such coils are used, one superposed on the other, 
the loudness of the sound transmitted is increased to some 
extent. The same result is produced by adding another Bunsen 
cell. With a Danields cell the sound is very feeble. When a 
coil is placed in, each telephone the result is rather unsatisfactory 
as yet. 

It has also been noticed that a simple conductor as a coil of 
copper wire a*so transmits sound but very faintly. 

A small apparatus (Fig. 2) has been made to show the effects 
above described. A piece of wood about three inches square and 
about one inch thick has a hole bored through it about two 
inches in diameter. A reel (2) containing about 250 yards of 
silk-covered copper wire is placed in the hole with a piece of 
soft iron about half an inch in diameter as axis (1). 

A cod-diaphragm (3) is placed across one end of the hole at a 



very short distance from the soft iron core, and is covered by a 
mouth-piece. Across the other end of the hole at a similar dis¬ 
tance from the core is placed a thin iron disc (4) which is also 
covered by a mouth-piece. On a current being passed through 
the coil-diaphragm this apparatus acts as a telephone, and 
messages can be sent from either side of it. 



1. Iron core. 

2. Coil of wire. 


3. Coil diaphragm. 

4. Iron disc. 


] 
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The iron disc and core may be removed, and the coil- 
diaphragm alone acts in an exactly similar manner. 

The above are the results of some experiments which have 
occupied my spare time lately, and not having seen anything 
similar published I forward them to you as they are rather 
interesting. The whole of the experiments have been conduced 
with the aid of my friend, Mr. G. B. Niooll, who has also made 
many important suggestions, James M. Romanis 


Shooting Stars 

The number of shooting stars seen here during the last six 
months {July to December) is 2,259 in 168 hours of watching. 
This number includes 385 Perseids observed between August 3 
and 16. Of the remaining 1,874 1,038 were seen during seventy- 
five hours in the mornings and 846 during ninety-three hours in 
the evenings. After making certain allowances for time spent 
in registering the paths (and omitting the Perseids), the horary 
numbers appear to have been as follows :— 

i6 5 4 a.m., I0‘9 p.m., 13*4 a. M. and p.m. 

From these figures I estimate that the aggregate number of 
shooting-stars as bright as, or brighter than, 5th mags., which 
entered the earth’s atmosphere in this particular part of the 
world by night and day during the last six months, was about 
236,700, The horary number has already been mentioned as 
13 -4 ior one observer. Now a single pair of eyes certainly cannot 
command more than a fourth part of the visible sky, so that 
we must adopt 53*6 as the horary rate over the whole sky. 
From this we readily deduce the diurnal number as 1286*4, an( ^ 
the aggregate for the six months, 236,697*6 as above. 

When it is further considered that the average height of ordi= 
nary shooting-stars is only about seventy miles, and that there* 
fore observers at widely distant stations must each see a distinct 
set altogether, we are able to form some remote idea of the vast 
number that enter our atmosphere every day. 

Bristol, December 26, 1877 W, F. Denning 

Gentians asclepiadea and Bees 

This gentian is very abundant on the mountain slopes round 
Engelberg, as visitors to that parte Switzerland well know. As 
I was botanising in the neighbourhood, in the autumn of this 
year, I observed that most of the flowers were pierced with a 
r®und hole at the base. Presently I saw a bee come to one of 
the pierced flowers, and thrust in its proboscis in. search of 
honey. The flowers of this beautiful, sweet-smelling gentian 
are long and funnel-shaped, and very contracted at the base, 
and, as the bee that visited it was a “ fair large ” one, like Sir 
Torre’s diamond, and not of the narrow hive-bee type, it could 
not possibly have effected its purpose by entering the flower in 
the usual, way at the top, and had no doubt resorted to this 
method of extracting the honey. I only saw this one kind of 
bee visit the flowers, but I saw many of them at work, and all 
acted in the same way. One of them came to some of the 
flowers, which I had gathered, as I held them iti my hand. I 
cannot say that I saw a single flower actually pierced by a bee; 
the day was warm, even for Engelberg, and the bees were very 
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